Diabetes requiring insulin is increasingly common and likely to impact students in most, if not all, schools. Diabetes and its complications have major personal, social and economic impact, and improved diabetes control reduces the risk of both short-and long-term complications. Evidence shows that more intensive management of diabetes -through frequent blood glucose monitoring, insulin administration with injections and/or insulin pumps, and careful attention to diet and exerciseleads to better control. Since children spend 30 to 35 hours per week at school, effectively managing their diabetes while there is integral to their shortand long-term health. The Canadian Paediatric Society and the Canadian Pediatric Endocrine Group recommend that minimum standards for supervision and care be established across Canada to support children and youth with type 1 diabetes in schools. These recommendations are derived from evidence-based clinical practice guidelines, with input from diabetes care providers from across Canada, and are consistent with the Canadian Diabetes Association's Guidelines for the Care of Students Living with Diabetes at School.
Children and youth spend about 30 to 35 hours per week in school -close to half of their waking hoursunderscoring the importance of ensuring that students with diabetes are safe and well-managed. One in 300 children has diabetes, so it is very likely that most schools will have at least one student with diabetes at any given time. School personnel may be the first to notice symptoms of undiagnosed diabetes in a child (excess thirst, excess urination and weight loss). Prompt recognition of symptoms leading to early medical assessment can prevent diabetic ketoacidosis (DKA, see Appendix), a life-threatening complication. [1] Support for students with diabetes is inconsistent across Canada. There are discrepancies in resources and policy across the country, even among schools in the same jurisdiction.
The goal of this statement is to ensure safe and fair treatment of students with diabetes through consistent and comprehensive provincial/territorial policy. These recommendations are directed to provincial governments -in particular policymakers in education and health departments -as well as to regional school boards, school administrators and teachers. This document is also a resource for children and youth with diabetes, and their parents or caregivers.
Background
The onset of type 1 diabetes is usually in the paediatric age range, making it one of the most common chronic diseases in children. In 2008-09, 3,287 new cases of diabetes (including both type 1 and type 2) were reported among Canadians aged one to 19 years, bringing the total number of cases in children and youth to 25, 693 . This represents a prevalence of 1 in 300 children. [2] In Canada, as in other parts of the world, the incidence is increasing steadily each year. [3] - [5] Children younger than five and early school-aged children are the fastest growing segment of the population with type 1 diabetes. [2] [6] Type 1 diabetes is associated with risk of complications in both the short term (hyperglycemia or high blood glucose, hypoglycemia or low blood glucose [see Appendix]) and long term (including heart attack, stroke, amputation, kidney failure, blindness, and learning deficits). Diabetes and its complications are a considerable burden on the Canadian economy. [7] Improved blood glucose control reduces both the onset and progression of diabetes-related complications in children and adolescents with T1D. [8] - [10] Therefore, optimal diabetes control is essential for individuals and society.
Diabetes and children
Diabetes management involves attention to diet, activity, frequent blood glucose monitoring and the administration of insulin. For children, blood glucose checks are recommended at least four times daily (before each meal and at bedtime), with more frequent checks being optimal for all and required for some. Some children use continuous glucose monitoring systems or CGMs (see Appendix), which automatically check the glucose every 5 minutes.
Control improves with more injections per day and is generally optimized using multiple daily injections (MDI) or an insulin pump. MDI involves giving a base dose of long-acting insulin plus injections of rapidacting insulin with each meal or snack (4 to 6 injections per day). Insulin pump users wear a device that continually provides a basal dose of insulin, and the individual must give a bolus of insulin through this pump before eating. The amount of insulin is calculated based on blood glucose levels, the amount of carbohydrate in the meal or snack, and planned physical activity.
Physical activity is an important element of blood glucose control. Because it improves the efficiency of glucose uptake into muscle and other tissues, physical activity can cause hypoglycemia. Children with diabetes should be encouraged to be physically active and should participate in all regular school activities. However, food intake and blood glucose monitoring is even more important around activity. Parents need to know about scheduled changes in school activity routines to adjust the insulin dose and meal plan to avoid low or high blood glucose. Not eating a full meal or snack can also put children and teens at risk of hypoglycemia.
Over time, both high and low blood glucose levels have been shown to have negative effects on learning: [5] [11]- [14] • Low blood glucose can develop over a few minutes and can affect concentration, thought processing, and behaviour in the short term. If recognized early, most episodes of hypoglycemia can be readily treated with a fast-acting source of sugar. Once the hypoglycemia has been treated, it can take up to 45 minutes for its effects on intellectual functions to resolve. [15] When low blood glucose occurs at the time of an exam or test, students may need special accommodation to complete the exam or test.
• The general consensus is that the acute effects of high blood glucose occur only when hyperglycemia (BG >15 mmol/L) is persistent and accompanied by symptoms of illness (eg, fever or vomiting). Therefore, accommodations for hyperglycemia when taking exams, tests or quizzes should be similar to those for any other acute illness. However, there is also emerging evidence that hyperglycemia is associated with slowing of cognitive performance on tests, with increased errors and slower responses on basic mathematical and verbal tasks. The effects of hyperglycemia are highly individualized, affecting about 50% of people tested. As such, acute hyperglycemia is not a benign event for many people with diabetes. [16] 
Diabetes and the law
Under the Canadian Charter of Rights and Freedoms, every citizen, including people with disabilities, has the right to equal protection and benefit without discrimination. [17] In March 2010, Canada's Parliament ratified the United Nations Convention on the Rights of Persons with Disabilities. All provinces and territories are now bound by the convention which, among other rights, ensures that "effective individualized support measures are provided in environments that maximize academic and social development, consistent with the goal of full inclusion." [18] Legally, schools must reasonably accommodate the special needs of children, including students with diabetes.
Consistent with the right to education, schools should also minimize barriers that prevent children from the fullest possible learning experience. The Canadian Diabetes Association has developed Guidelines for the Care of Students Living with Diabetes at School [19] but
in most jurisdictions these recommendations have not been incorporated into policy. The level of support that a child or youth receives depends on where they live, the school they attend, and often their family's advocacy efforts. [20] For instance, British Columbia recently established provincial standards mandating administration of insulin and glucagon by trained, unlicensed (ie, not regulated by a health professional college) school personnel. [21] Yet in many other Canadian schools, children have little or no support for blood glucose monitoring or other important diabetes management tasks. Children with diabetes may also be refused entry into daycare or after-school programs. [22] Managing diabetes at school Support for students with type 1 diabetes should be individualized, and should adhere to the guiding principle "only as special as necessary." This inclusive principle fosters individual dignity, personal independence and diabetes self-management, appropriate to a student's age and stage of development.
Hypoglycemia
Mild or moderate hypoglycemia requires immediate intervention to prevent severe hypoglycemia, which involves loss of consciousness or seizure. Preventing and treating hypoglycemia involve several elements:
• Regularly scheduled meals and snacks, and adequate time to consume them.
• Adjusting either food intake or insulin doses for increased physical activity. In most cases at school, this means an extra blood glucose check and/or extra snack before physical activity.
• A clean area for blood glucose checks, where hands can be cleaned, with a sharps container to safely discard glucose test strips and lancets.
• Supervising young children in ways that help them recognize, treat and prevent hypoglycemia.
• For all children, ready access to their emergency kit (with glucose meter, fast-acting sugar source, extra snacks, etc.).
• For older children or teens, accommodations for tests, quizzes or exams (eg, extra time), since hypoglycemia is likely to affect test performance even after appropriate treatment of an acute event.
When hypoglycemia is suspected or confirmed, the student cannot be left unattended until an episode has been appropriately managed and resolved.
Potential barriers to safe and effective management of hypoglycemia in schools include, but are not limited to:
• incomplete training of school personnel;
• unscheduled activity and inactivity;
• altered meal or snack times; and
• lack of rapid access to a glucose meter and emergency and treatment supplies.
Absenteeism
Having support at school is important for every child's safety and inclusion. For families living with diabetes, school-based supports are also important to their mental health and well-being. Minimizing preventable absences from school is another priority for both children and parents. School absenteeism is not significantly higher in children with diabetes compared with other children, with the exception of absences for regular medical appointments. [23] Schools that use attendance-incentive programs may unintentionally punish or discriminate against students with diabetes. Any policy or practice that pressures students to forego medical appointments can negatively affect their well-being and unintentionally discourage them for taking responsibility for their health.
Facilitating safe diabetes care in schools and overcoming barriers
There are a number of potential barriers to optimal and safe diabetes management at school. Young children who are not independent in the daily tasks or decisionmaking around diabetes may not be able to benefit from MDI or insulin pumps when medically indicated, or their parents may have to leave the workforce to attend to their child's diabetes needs at school. If support at school is limited, children may be started on only 2 to 3 insulin injections daily to avoid the need for a lunchtime injection.
Day-to-day care of students with diabetes does not require a medical professional at school. Every day, diabetes education teams teach and empower patients, families and caregivers to: monitor blood sugars; give insulin by injection or insulin pump; recognize and treat hypoglycemia; and supervise meals and snacks. Clearly, more intensive understanding and instruction is required to fully manage diabetes as a parent or caregiver, and this level of care cannot be expected of the school. Providing basic care to ensure safety and to perform standard diabetes management tasks while children are at school is rightfully expected and should be provided by trained school personnel. School employees should be aware that they will not be found liable if they take reasonable steps to assist a student with diabetes in an emergency situation. [19] When a student has diabetes, it is important that the school be informed at two levels:
1. They require initial education and periodic updates about diabetes in children in general.
2. They need an individual care plan (ICP) specific to each student's needs.
It is important to ensure consistency in the education provided to schools. With a new diagnosis of diabetes, families are often overwhelmed with information and are still adapting to a new reality. It may not be an appropriate time for them to educate school personnel. While diabetes educators have the knowledge and skills to provide this education, they typically do not have the time to educate individual schools. Regional or provincial health authorities must identify mechanisms to ensure that personnel and resources are made available to provide education to schools and that the education is specific to managing children with type 1 diabetes (eg, including online resources and community health nurses). Moving forward, it will be important to work towards common national resources.
Each year, schools should be provided with verbal and standardized written information about the child's diabetes care requirements in school. Parents can complete information forms with or without the assistance of their diabetes team. In some circumstances, a virtual or in-person meeting between the child and parents, diabetes team and school personnel may help to clarify care requirements and roles. Some school boards employ a chronic disease liaison nurse and have found this role to be valuable in supporting diabetes management in schools. In many cases, parents are capable of providing information and resources without the need for a health care professional.
Recommendations
The Canadian Paediatric Society and the Canadian Pediatric Endocrine Group recommend that minimum standards for supervision and care be established across Canada to support children and youth with type 1 and other insulin-requiring diabetes in schools. The following recommendations are derived from evidencebased clinical practice guidelines, [11] [24] [25] with input from diabetes care providers from across Canada, and are consistent with the Canadian Diabetes Association's Guidelines for the Care of Students Living with Diabetes at School. [19] Provincial/territorial governments should establish comprehensive policies that include the following components:
• Schools having one or more students with diabetes must ensure that at least 2 school personnel are trained to provide support. Staff members may be unlicensed (ie, not regulated by a health-profession college), and will be provided with diabetes education resources and enabled to attend annual diabetes updates.
• Provinces/territories or regions should establish mechanisms to ensure adequate personnel and resources are available to provide diabetes education to schools, and that the education is specific to managing diabetes in children.
• Schools must provide all students with a clean, convenient and safe area for diabetes self-care, and respect students' personal preference for privacy. Self-care tasks include blood glucose monitoring and the administration of insulin via injection or insulin pump. The level of autonomy will vary based on age and the individual child. The youngest children will need school personnel to provide all aspects of glucose monitoring and insulin administration, while older elementary school students are likely to need supervision only. As students mature, they are typically more able to provide self-care. School personnel should be identified and trained within the school to support students as needed.
• An individual care plan (ICP) must be developed for each student with diabetes and discussed among parents or guardians and the school principal (or designate) and teacher, with input from a health care provider as needed. The ICP should clearly outline roles and responsibilities of school personnel, parents and the child with diabetes. Discussions should occur before the start of the school year. Ideally, provincial authorities would make available a standardized form for this purpose.
• A designated staff member must supervise students' meals and snacks to ensure that they are eaten on time and in full. Adequate time must be provided to consume the meal or snack. The level of supervision will vary based on the age and autonomy of the student.
• Each teacher or supervisor of a child with diabetes must know how to recognize and treat hypoglycemia. Regardless of age, a student must not be left alone when hypoglycemia is suspected.
In the event of severe hypoglycemia, school personnel should call 911. Giving intramuscular glucagon is the optimal treatment for a severe hypoglycemic event, but may not be feasible for all schools. However, if the emergency response time is expected to be more than 20 minutes, it is strongly recommended that school personnel be trained to administer glucagon.
• Accommodations are recommended for examinations, tests and quizzes. Students with diabetes must be allowed to keep a diabetes emergency kit at their desk, including a blood glucose meter, hypoglycemia treatment, and snacks as required. In the event of a hypoglycemic event in the half hour preceding or at any time during an exam, a student should be granted an additional 30 to 60 minutes as needed to allow for cognitive recovery from hypoglycemia.
• Diabetes care tasks should be integrated into the student's regular daily routine. To preserve the dignity of the student and to promote normal behavioural and social development, exclusion of any kind should be minimal and only in accordance with the student's ICP.
• Students with diabetes may have more frequent medical appointments. Attendance-incentive policies and practices should not be applied to students when they need to attend medical appointments.
Appendix Definitions
• Type 1 diabetes (T1D): A medical condition in which the pancreas is no longer able to make insulin, leading to abnormally high glucose (sugar) levels in the blood. If left untreated, it can be lifethreatening. In the past, it was also known as juvenile diabetes or insulin-dependent diabetes.
• Hypoglycemia: An abnormally low blood sugar level. In children with diabetes this is a level less than 4 mmol/L.
• Hyperglycemia: An abnormally high blood sugar level. Although in children this is typically defined as above 10 mmol/L, symptoms are usually not seen until blood sugars are above 15 mmol/L.
• Blood glucose (BG) level: Amount of sugar found in the blood. This can be measured by applying a drop of blood on a strip. This strip is inserted in a small device (glucose meter) and gives a reading.
• Diabetic ketoacidosis (DKA): A serious complication of diabetes associated with high blood sugar, abdominal pain, nausea, vomiting and ketones (fruity-smelling breath). If left untreated, it can be life-threatening.
•
Continuous glucose monitoring system (CGM):
A device that has a small sensor inserted under the skin and provides glucose level readings every 5 minutes.
• Insulin pump: A device used to administer insulin continuously through a small tube inserted under the skin. The same device is also used to give the extra insulin needed with meals or to correct high blood glucose levels.
Resources
There are many excellent resources to help familiarize school personnel with diabetes management, including:
• Diabetes@School: Training resources for use by educators, school boards, and parents of children with diabetes. Topics include understanding blood sugars, food and insulin, physical activity and type 1 diabetes, and communication between home and school. The site also features a template Individual Care Plan, which details all aspects of a student's diabetes care while at school. Developed by the Canadian Paediatric Society, the Canadian Diabetes Association and the Canadian Pediatric Endocrine Group.
• Canadian Diabetes Association. 
